The 30° arthroscope is commonly used in arthroscopic surgery, primarily to treat OCLs of the talus and to remove osteophytes at the anterior edge of the distal tibia. However, because of the tight nature of this congruent joint, it can be difficult to gain access to the narrow spaces of the joint gutters because of the inability of the 30° arthroscope to "look around the corners" of the shoulders of the talar dome. 16 Although not uncommon, talar OCLs involve the borders of the talar dome and extend to the posterior areas of the medial or lateral gutter and these lesions are sometimes difficult to visualize with the 30° arthroscope. 16 Kekatpure et al 17 reported that the 70° arthroscope demonstrated technical advantages over the 30° arthroscope, including a wider field of view and less image distortion at the periphery; nevertheless, use of the 70° arthroscope has been limited in knee, shoulder, elbow, and hip joint procedures. [18] [19] [20] [21] [22] [23] There are very few reports on its use in the ankle joint for treatment of OCLs of the talus. 16 To the best of our knowledge, there have been no cadaveric studies regarding treatment of OCLs of the talus and removal of bony impediments of the anterior edge of the distal tibia.
The purpose of this cadaveric study was to assess the difference in visualization of the ankle joint between the 70°and 30° arthroscopes to clarify the effectiveness of the 70° arthroscope for safe and accurate complete debridement of lesions in the ankle joint.
Materials and Methods
This study was approved by the research board at Tokushima University Hospital (No. 17-3). We used the right foot of a fresh 77-year-old cadaver with no history or signs of previous ankle trauma or surgery, congenital or developmental deformity, or inflammatory arthritis.
Standard anteromedial and anterolateral portals were placed immediately medial to the tibialis anterior tendon and immediately lateral to the fibularis tertius tendon or to the extensor digitorum longus tendon at the level of the ankle joint, respectively. A 4-mm 70° or 30° angled arthroscope (Karl Stortz, Tuttlingen, Germany) was inserted into the joint via each anterior portal, and the anterior edge of the distal tibia was identified during ankle traction ( Figure  1 ). The anatomic regions around the medial malleolus and deltoid ligament were dissected carefully.
For easy observation, after dissection of the deltoid ligament, 1.5-m Kirchner wires (K-wires) were inserted into the anterior edge of the distal tibia at 7-mm intervals starting at the anterior medial edge of the tibial plafond (Figure 2a) . The talar dome was subdivided into posterior, middle, and anterior thirds and then subdivided further into medial, central, and lateral sections using the 9-zone anatomic grid scheme described by Elias et al 24 and othes. [25] [26] [27] Next, round Arthroscopic images showing the anterior edge of the distal tibia as viewed with a 30° arthroscope (upper panel) and a 70° arthroscope (lower panel). Using the 70° arthroscope, the anterior tibial edge is observed immediately in front of the arthroscope rather than in the oblique view when using the 30° arthroscope.
5-mm diameter OCLs were created on the anterior, middle, and posterior aspects of the medial talar gutter ( Figure  3a) . The distal tibia was returned to its original position and the deltoid ligament and skin were sutured. Traction was applied to the ankle, and we observed the anterior medial edge of the tibial plafond where the K-wires were inserted (Figure 2b) as well as the OCLs in the medial talar gutter (Figure 3b ). Portal creation, dissection, K-wire insertion and OCLs creation was performed by one person (I.T.), and arthroscopic visualization was performed by 2 persons (I.T. and F.H.).
Results
The 70° arthroscope allowed for visualization of the anterior tibial edge was immediately in front of the arthroscope compared with the oblique view displayed by the 30° arthroscope ( Figure 1 ). Furthermore, with the 70° arthroscope, the anterior tibial edge, including the K-wires, was also observed immediately in front of the arthroscope, unlike with the 30° arthroscope ( Figure  2b) .
The same OCL was viewed with both the 70° and 30° arthroscopes, and there appeared to be minimal difference in visualization of OCLs in the anterior and middle aspects of the medial talar gutter. However, with the 70° arthroscope, the posterior OCL of the medial talar gutter was fully and clearly visualized without the need to change the position of the camera, as required with the 30° arthroscope (Figure 3b ).
Discussion
In this cadaveric study, we detected a clear difference in visualization of the ankle joint between the 70° and 30° arthroscopes and confirmed the effectiveness of the 70° arthroscope in the treatment of posterior OCLs of the medial talar gutter and removal of bony impediments of the anterior edge of the distal tibia. Figures 1 and 2b show that when the 70° arthroscope was used, the anterior edge of the tibia was observed immediately in front of the arthroscope and better visualization was afforded than with the 30° arthroscope. The 70° arthroscope might improve the technical ease with which anterior distal tibial osteophytes can be debrided, because it facilitates arthroscopic access to osteophytes of the anterior distal tibial rim and would help ankle arthroscopic surgeons to determine the range of resection needed for an anterior distal tibial spur. Moreover, the 70° arthroscope has the advantage of being able to view around acute angles, thus avoiding the need for additional portals and eliminating the problem of instrument crowding.
As seen in Figure 3b , the posterior OCL at the medial talar gutter was clearly and fully visualized using the 70° arthroscope without the need for supplementary portals. Although use of a posterolateral portal or posterior arthroscopy with the patient in the prone position represents valid options when full visualization of posterior OCLs of the medial talar gutter is difficult, there might be no need for this when a 70° arthroscope is used. As reported by Spennacchio et al, 16 posterior OCLs of the medial talar gutter might benefit most from use of the 70° arthroscope.
The main limitation of this study was that the only a single cadaveric foot was studied. Although the number of fresh-frozen cadavers is very small and restricted in Japan, the examination in more feet should be necessary. Other limitation was that the result was subjective although arthroscopic visualization was performed by 2 persons. The way of objective measurement should be necessary to clarify the ease of the 70° arthroscopic visualization in certain situations and support this study. Other limitation was the dissection of deltoid ligament to create the OCL and insert K-wires along the anterior edge of the distal tibia. These structures might have moved, even though we performed anatomic dissection and sutured very carefully. Further studies might be required to determine more precisely the advantages of using a 70° arthroscope in the ankle joint.
In conclusion, the findings of this cadaveric study have helped clarify the The medial and middle osteochondral lesions created over the medial talar gutter can be visualized to a similar extent using either the 30° arthroscope or the 70° arthroscope. However, the posterior osteochondral lesion located over the medial talar gutter is difficult to visualize completely using the 30° arthroscope.
effectiveness of the 70° arthroscope in the ankle joint, particularly in the treatment of posterior OCLs of the medial talar gutter and removal of bony impediments of the anterior edge of the distal tibia. Although use of the 30° arthroscope leads to favorable outcomes in most cases, we recommend more widespread use of 70° arthroscope in the treatment of OCLs of the medial talar gutter and removal of bony impediments of the anterior edge of the distal tibia because the improved visualization contributes to a correct procedure. We also recommend that consideration be given to switching to the 70° arthroscope if visualization in the ankle joint is incomplete with a 30° arthroscope.
